Plexin-B1 and semaphorin 4D cooperate to promote cutaneous squamous cell carcinoma cell proliferation, migration and invasion.
Semaphorin 4D (Sema4D) and its receptor, Plexin-B1, are involved in the pathogenesis of squamous cell carcinoma (SCC) by mediating angiogenesis or perineural invasion through the interaction between Sema4D expression on SCC cells and Plexin-B1 expression on endothelial cells or nerves. Plexin-B1 was also recently found to be expressed on SCC cells. Plexin-B1 expression on several types of tumor cells could mediate various, and occasionally opposing, effects, including tumor cell survival, proliferation, angiogenesis, invasion, and metastasis. However, whether Sema4D exerts paracrine or autocrine effects on SCC via Plexin-B1 remains unclear. The aim of this study is to explore the effects of Sema4D/Plexin-B1 interaction on SCC via Plexin-B1 expressed on the tumor cells. In the present study, we detected the expression of Plexin-B1 and Sema4D in cutaneous SCC (cSCC) tissues and in the cSCC cell line A431 and analyzed the effects of the Sema4D/Plexin-B1 interaction on cSCC cell proliferation, migration, and invasion, as well as on the signaling pathway downstream of Plexin-B1. We observed significantly increased Plexin-B1 and Sema4D expression in keratinocytes in cSCC lesions and in A431 cells compared with that in normal skin tissue and in non-malignant keratinocytes. Plexin-B1 silencing reduced the growth, proliferation, migration, and invasion of A431 cells and inhibited the phosphorylation of Akt and extracellular signal-regulated protein kinase (Erk). Soluble recombinant Sema4D promoted the growth, proliferation, migration, and invasion of A431 cells; Akt and Erk phosphorylation is also involved in these processes with a Plexin-B1 dependent manner. Plexin-B1 induces cSCC cell proliferation, migration, and invasion by interacting with Sema4D. Plexin-B1 might serve as a useful biomarker and/or as a novel therapeutic target for cSCC.